Abstract-Factors affecting the use of cheap and ecofriendly pretreated bagasse for potential removal of methylene blue (basic dye) and orange II (acid dye) from wastewater were studied. Sugarcane bagasse was pretreated with propionic acid with the aim to effectively adsorb the above mentioned two dyes at varying dye concentrations, adsorbent dosage, pH and contact time. The kinetics of dye sorption processes fit a pseudo-second-order for methylene blue and pseudo-first order for orange II kinetic models. Adsorption isotherms fit well into the Langmiur equation, where the maximum sorption capacities are 59. 9 and 26.7 mg/g for methylene blue and orange II, respectively.
INTRODUCTION
Water pollution by dyes is one of the major pollution sources in textile and paper industries in Egypt. Wastewater containing dyes causes environmental pollution because they may be toxic, carcinogenic, mutagenic or teratogenic [I) . A variety of agricultural biosorbents, including bagasse, have been recently investigated for their dye removal ability [2] [3] [4] [5] . The chemical modification of sorbents with acids or bases was reported in the literature in order to enhance their adsorption capacity [1). Hence removal of dyes from wastewater is of a relevance to prevent environmental pollution. In this investigation, removal of the basic dye methylene blue (a) and the acid dye orange II (b) using propionic acid pretreated bagasse was studied. / / "\.. "\..
II. MATERIALS AND METHODS
The preparation of sorbent collected sugarcane bagasse was washed with distilled water several times to remove dust and sugar residues, then dried in an oven at 105°C. The dry bagasse was treated with 5% w/w bagasse/ propionic acid. A stock solution of dye (300 mg/L) of methylene blue or orange (II) was prepared and stored in a dark place and used freshly.
III. RESUL TS AND DISCUSSION

A. Effect of contact time on dye removal
The influence of contact time on dye removal was studied from 2 to 90 min. The removal rates of the two dyes were very rapid at the initial stages (for methylene blue even complete adsorption). This is due the fast diffusion and adsorption of the dye molecules on the macrospores surface of bagasse. Then the uptake rates slowly decline with time and reach the equilibrium values. The effect of contact time on orange II removal is depicted in Fig.I .
B. Effectofsorbentdosage
For both two dyes the effect of bagasse dosage from 0.2 to 2g was investigated. The observed increase in dye removal by increasing bagasse dosage is due to the increase of active sites for adsorption of dye molecules. C. Effect o f bag asse particle size
Increasing particle size of bagasse from 0.25 to 1 mm leads to a pronounced decrease in dye removal indicating that the smaIIer the particle size the better the dye removal efficiency owing to a larger surface area of the smaIIer particles.
The effect of pH of the dye solutions on the adsorption of the two dyes and is more pronounced in case of orange II, the anionic dye. The pH variations of the dye affect the surface charge of the adsorbent which associates with the charged groups on the dye. At an acidic pH conditions , the hydroxyl and carboxyl groups of the propionic acid treated bagasse are protonated and this facilitate binding of the negatively charged acid dye orange II effectively than the basic dye methylene blue (excess protons also compete with the basic dye for absorption sites).
IV. SORPTION ISOTHERM AND SORPTION KINETICS
When the dye concentrations were increased from 300 to 600 mg/l the percentage removal of methylene blue decreased from 100 to 97.6 % and for orange II concentrations from 25 to 300 mg/l the percentage removal decreased from 100 to 32.3%.
The sorption of the two dyes was found to follow the Langmuir equation rather than the known Freundlich equation. The Langmuir equation (1) is shown as foIlows q e = a Q m C e I ( 1+a C e )
Where C e (mg/L) is the concentration of the dye solution at equilibrium, q e (mg/g) is the amount of dye sorbed at equilibrium. q m is the maximum sorption capacity and a is Langmuir constant. Equation (1) can be linearized in the foIl owing reciprocal form: Ce (mg/l) Figure 2 . Langmuir adsorption isotherm for methylene blue Fig. 2 iIIustrates the Langmuir isotherm for sorption of methylene blue.
The maximum sorption capacities (Q m ) of methylene blue and orange II are 59.9 and 26.7 mg/g respectively.
The Langmuir parameters for methylene blue and orange II adsorption isotherms are tabulated in Table I The pseudo-first-order (3) and pseudo-second order (4) rate equations are expressed as: and log (q e -q t ) = log q e � k } tl2.303
Where qe is the amount of dye sorbed at equilibrium (mg g-I), qt is the amount of dye sorbed at time t (mg g-I), k} is the rate constant of the pseudo-first order sorption (min-I), h (k 2 qi) is the initial sorption rate (mg g-I min-I) and k 2 is the rate constant of pseudo-second �order kinetics (g mg-I min I).
Comparing the correlation coefficients of the pseudo � first � order and pseudo-second-order model plots for methylene blue and orange II, it could be concluded that the kinetic model for methylene blue is pseudo-second-order (R 2 = 0.99997) while for orange II it is a pseudo-first-order model (R 2 = 0.9978). 
CONCLUSION
The removal of methylene blue and orange II by propionic acid modified bagasse was investigated for different variables. The study confirmed that the modified bagasse is a good basic and acid dye sorbent.
